Nuclear localization is required for induction of apoptotic cell death by the Rb-associated p84N5 death domain protein.
The mechanisms utilized to transduce apoptotic signals that originate from within the nucleus, in response to DNA damage for example, are not well understood. Identifying these mechanisms is important for predicting how tumor cells will respond to genotoxic radiation or chemotherapy. The Rb tumor suppressor protein can inhibit apoptosis triggered by DNA damage, but how it does so is unclear. We have previously characterized a death domain protein, p84N5, that specifically associates with an amino-terminal domain of Rb protein. The p84N5 death domain is required for its ability to trigger apoptotic cell death. Association with Rb protein inhibits p84N5-induced apoptosis suggesting that it may be a mediator of Rb's effects on apoptosis. Unlike other death domain-containing apoptotic signaling proteins, however, p84N5 is localized predominantly within the nucleus of interphase cells. Here we test whether p84N5 requires nuclear localization in order to trigger apoptosis. We identify the p84N5 nuclear localization signal and demonstrate that nuclear localization is required for p84N5-induced apoptosis. To our knowledge, this identifies p84N5 as the first death-domain containing apoptotic signaling protein that functions within the nucleus. By analogy to other death domain containing proteins, p84N5 may play some role in apoptotic signaling within the nucleus. Further, p84N5 is a potential mediator of Rb protein's effects on DNA damage induced apoptosis.